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. hfn tskpva knsshslset ELXBKoqpF cpsptxxlcs m^crkkssti rotate 

AhA^PAV^;^ M RSSNFD*Q LLOOCQNKQP PPNAWttCTT A) QG5 J 5DSA 

TTTPRSSTSD TNRRTSOOS VDCjEPW SOG XY3CJ EED67 AlXFEJTXHhR SAWSSDLSS 
T5LT7U_A>CK KThECjFlJ EY L7ARGLLXFK TVLS>€>TJ() SI STSCESVF LPT1 SSMXE 
YLSRLNGLM) GTTCV\EAEFF MXJ DQCJEGN 7TSLXF7AAA TESOCKI MEN RDTIXREJ** 
GD^GSGBEL NTRSVO E6S NVSYS) AM V 5VKKPTRFTD MJLELCSRVK VFWJ7GVPFT 
KTFNtEFYNA ASMCWOCE hfTLFVFLS) SPECCM ENN M FTEEW.YL 

EXTXTXASU. HM E7VMCFHL YCPG0WTLV FV\TSW PE 71 YLPSARV5 YKL*LATXAl 
hffOCGFYKQCS rC FGPl V5PD SSSSLSSTTS SLKLTFTESA OVRW SNTL FSXVK>MJW 
SSHQLKhtZS: CEEEJ TAEYf VXVI JOT^F V? AVSTA>3KP1: Yi,l NRVWfTJGLS YEJ SFAQKYV 
SL>6EVP1 KJ KLAPJ CKNVC VKW HV51 TE RVTF^KChEKYEYT^^ 
EASXRRXERS VSLFFJ RTXE XCtflWUOT^ >t^F^ 

I TEPJ 1 I E7K LKXPKYEDLD XRTAKI I PPY 6 DAYTSl FN PEJWANCPS WW^A IjCFt 
SCHKCBKSHEVjEJCKPYYEFK FHQOV^J^a^ N7PKRGLYLD SUFS)*VYCX 

/BO, EI MJU S XPEPECPSXL RHYEVU DTP J FLVSEQOK OSvfXPTYEM ATN£CXG?nQ/ 
PLSVhKEFFG NTCPPPP7TE EAl SVPaSPI VSPMjBPM M ASYETCL15I QQ^NLSJCTTS 
VSGPSGYSEO AG%WVNK>« I I S>SAFVSGN SGGCVARARA TSMX3RSRFW 

NJXLLSTPS PV^SH^ST*:^ 5KEXQ>*FFK XCYTLANVXD 

EEECJEQVSS SSAKLLSHG I^PRYDFJ V PLNfiEEE 



Site m Ub fK) 



Signature peptide 



SCX fraction 



Abundance 



48 
63 
11 

27 
6 



UFAGK'OIEDGR 48-5$ (9) 

TISDYNIGK-ES7LHLVLR 65-72 (B) 

TL7GK-7)TLEVESSD7)DNVK 38^2 (S) 

7I7LEVESSD7IDNVK*SK 41 (1) 

LISEEDEGMOIFVK'YLTGK 38 (t) 
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AcetyKToA carboxyla&e 

Ptt>\ein potentiaRy in calcium regulation 

Pbosphatidykerine synthase 

Ch'rtin synthase I 

Chitin synthase 111 

Protein possibly »n eel) wall biosynthesis 



Translation initiation factor elF28 

Heat shock protein located in cell membrane 

High affinity lysine- specific permease 

Transe riptional activator 

Myosin type 1 

Inorganic phosphate/M* symporter 

Nucleotide excision repair protein 
Protein for postradiational modincation 
Member of major facilitator superf amity (MFS) 
Protein of unknown function 
Protein of unknown function 

Protein of unknown function 



Vacuolar polyphosphate accumulation 



. a, Proteins identified containing multiple ubi qui tin at ion sites, b, Five lysine residues in 
ubiquitin were found to be sites for (po!y)ubiquitinalion. The number in parenthesis indicates the total 
fractions in which the signature peptide was detected, c, List of phosphorylated peptides from the Un- 
conjugates candidates. Phosphorylated residues are indicated by asterisk. Three peptides contained 
multiple (two) phosphorylation sites. There were ) 9 proteins identified from 26 phosphopeptides with 29 
total phosphorylation sites. Of special interest is the phosphorylation of S 57 in Ub itself. The sequence of 
ECM21p is also shown with 5 ubiquitination and 5 phosphorylation sites highlighted. Sixty Jive other 
unmodified peptides were also identified from this protein (not shown for clarity). 
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E3 Yeast pro* come (n=6139) 
B Ub- conjugate candidates (n= 1051) 
9 Ub- conjugates with identified sites (n=70) 




O-0. 1 0. 1-0 7 0.2- 0.3 0.3-O.4 0.40.5 0.5-0.6 0.6-0.7 0.7-O.B D.»0 9 > 0. 9 
Codon bias range 
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Comparison of protein expression, environment, and function among the yeast 
proteome, 1,051 candidate Ub- conjugates, and 70 proteins with detected Ub sites, a, Codon bias 
value (an indicator of protein expression levels with a value < 0.1 indicating likely low-copy- 
number proteins), b, protein molecular environment, act: act in- associated; dna: DNA- 
associated; int: integral membrane; per: peripheral membrane; psf: protein synthesis factor; rib: ~ 
ribosome-associated; sol: soluble; tub: tubulin- associated; ma: RN A- associated; unk: unknown, 
c, cellular function, cdc: cell division control; dna: DNA recombination, replication and repair; 
met: metabolism; ptm: protein posttranslational modification and degradation; rna: RNA 
transcription, processing and turnover; rsp: responses to environment; str: cellular structure; tpt: 
transport of proteins and small molecules; trn: protein translation and assembly; unk: others and 
unknown. 
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